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solved in 1.5 ce of water and placed in the main chamber,
and 0.5 cc of water solution of methylene blue containing
0.1 mg was placed in the side arm. After the vessel was
filled with oxygen and the dye dumped into the main
chamber, the oxygen uptake was measured in the usual
fashion at the desired water-bath temperature. A rapid
oxygen uptake took place which stopped sharply after
about 4 hrs at 40°, when an equimolar amount of exygen
had been taken up. The optimum pH for the oxygen up-
take was about 9. There was no CO, evolution.

Irradiation experiments under anaerobic condition in
Thunberg tubes, to prevent reoxidation of the leuco dye,
showed that the bleaching time is practically not affected
at temperatures of 30°, 40°, 50°, 60°, and 70°, thus indi-
cating a true photochemical reaction in this phase. The
reaction appeared to be reversible, although it proceeded
slowly, as in the thionine-iron system (2, 4, 5). The
aerobic photo-oxidation of nicotine, however, is strongly
accelerated by increasing temperature, which would indi-
cate the participation of a dark reaction in addition to
the previously observed light-sensitive reaction.

The N—CH, group of the pyrrolidine ring seems to be
important in the reaction, since under similar conditions
d,l-nornicotine? acts sluggishly. Pyridine, f-picoline, 8-
vinylpyridine, nicotinic acid, and nicotinamide are un-
reactive. N-—CH,-pyrrolidine, however, which is a part of
the nicotine molecule, is photo-oxidized in the presence of
the dye at the same rate and to the same extent as mico-
tine itself. These experiments indicate that the chemical
changes due to the irradiation are confined to the N—CH,-
pyrrolidine ring.

The product (obtained by larger-scale experiments)
is a yellow viscous oil, not volatile in steam, practically
insoluble in ether, but soluble in chloroform, in polar sol-
vents, and in water. It is optically active (a §=-35.2°),
indicating that the asymmetric carbon atom is not in-
volved in the reaction. During the irradiation, the pH
of the reaction mixture dropped from 10.4 to 6.8, suggest-
ing that the strongly basic pyrrolidine nitrogen is in-
volved in the reaction by forming, for example, an amine
oxide. The elementary analysis of the ether-insoluble
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